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[12] . , .
1.
$S$ $g>1$ , $T(S)$ $S$ $\mathrm{T}\mathrm{e}\mathrm{i}_{\mathrm{C}}\mathrm{h}\mathrm{m}\ddot{\mathrm{u}}$ ller .
$T(S)$ $3g-3$ . $S$ ( $\hat{\mathrm{C}}$ , PSL2(C)) ;
, $\hat{\mathrm{C}}$ , M\"obious
. $S$ (marking ) $P(S)$ $T(S)$
– . , $P(S)arrow T(S)$
, $t\in T(S)$ , $S_{t}$ 2
$3g-3$ . $S$ , $f$ : $\tilde{S}arrow\hat{\mathrm{C}}$
( $\tilde{S}$ $S$ ) , $\rho:\pi_{1}(S)arrow \mathrm{P}\mathrm{S}\mathrm{L}_{2}(\mathrm{C})$
. , ,
$ho\iota$ : $P(S)arrow V(S)=\mathrm{H}\mathrm{o}\mathrm{m}(\pi_{1}(S), \mathrm{P}\mathrm{S}\mathrm{L}_{2}(\mathrm{C}))/\mathrm{P}\mathrm{S}\mathrm{L}_{2}(\mathrm{C})$
, [11]. $V(S)$
$QF(S)=$ { $[\rho]\in V(S)$ : $\rho$ , $\rho(\pi_{1}(S))$ }
.
, $P(S)$ $Q(S)=ho\iota^{-1}(QF(S))$ . $Q(S)$ ,
standard, exotic . $S$
1 , standard , $\mathrm{T}\mathrm{e}\mathrm{i}_{\mathrm{C}}\mathrm{h}\mathrm{m}\ddot{\mathrm{u}}$ ller Bers
, (cf. [4]). – , exotic
Maskit . $\langle$ exotic
[9], [10], [11], [22], [24], [26] . , 22 , $Q(S)$
$QF(S)$ . Goldman [10]
(grafting ) , $Q(S)$ measured
lamination $\mathcal{M}\mathcal{L}(S)$ $\mathcal{A}4\mathcal{L}_{\mathrm{Z}()}s$ 1 1 .
$\mathcal{M}\mathcal{L}_{\mathrm{Z}}(s)=$ { $\lambda\in \mathcal{M}\mathcal{L}(S):\lambda=\sum njC_{j},$ $n_{j}\in \mathrm{N},$ $C_{j}$ }.
$\lambda\in \mathcal{M}\mathcal{L}_{\mathrm{Z}}(s)$ $Q(S)$ $Q_{\lambda}$ , $Q_{0}$ standard
– .
, $\mathrm{M}\mathrm{c}\mathrm{M}\mathrm{u}\mathrm{l}\mathrm{l}\mathrm{e}\mathrm{n}$ [$22$ , Appendix] .
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11 $(\mathrm{M}\mathrm{c}\mathrm{M}\mathrm{u}\mathrm{l}\mathrm{l}\mathrm{e}\mathrm{n})$ . Exotic , $\partial Q_{0}$ .
:
.
, $\mathrm{J}\emptyset \mathrm{r}\mathrm{g}\mathrm{e}\mathrm{n}\mathrm{s}\mathrm{e}\mathrm{n}[13]$ ( [2], [5], [7], [16], [23]
). 1.1 , exotic ,
Anderson-Canary [2] .
, 1.1 .
(1) $\partial Q_{0}$ , exotic ?
(2) Exotic , $Q(S)$ Q0
?
(1) , 1.1 exotic , $\mathrm{b}$
. – , $\partial Q\mathrm{o}$
APT , exotic
. , $\mathrm{b}$ $\partial Q\mathrm{o}$ , exotic
.
, (2) . , $\partial Q_{0}$
\searrow , exotic $Q_{\lambda}$
, $\partial Q_{0}$ . .
1.2. $\lambda\in \mathcal{M}\mathcal{L}\mathrm{z}(S)$ $\overline{Q_{0}}\cap,$ $\overline{Q_{\lambda}}\neq\emptyset$ . , $P(S)$
$Q(S)$ $\overline{Q(S)}$ .
, 1.1
. , exotic ,
.





$\mathcal{L}\mathrm{z}(S).\text{ }$ $j,$ $k\in\{1, \ldots, m\}\delta^{\grave{\grave{\mathrm{a}}}}i(\lambda_{j}, \lambda_{k})=0$
? $0\cap\overline{Q_{\lambda_{1}}}\cap\cdots \mathrm{n}\overline{Q_{\lambda}}\neq m\emptyset$
. $i(\cdot, \cdot)$ .
, $hol$ : $p(S)arrow V(S)$ , $\partial Q_{0}$
$Q(S)$ $\partial QF(S)$ . , 1.1 $\overline{QF(S)}$
[22, Theorem A.1]. $\partial QF(S)$
, 13 , .
1.4. $n\in \mathrm{N}$ $[\rho]\in\partial QF(S)$ , $[\rho]$ (
) $U$ $U\cap QF(S)$ $n$ .
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2.
2.1. Beltrami . $-$ $\mathrm{P}\mathrm{S}\mathrm{L}_{2(\hat{\mathrm{C}})}$ . $G$
, $\hat{\mathrm{C}}$ $\Lambda(G)$ , $\Omega(G)$ . $\hat{\mathrm{C}}$
$\mu$
$G$ Beltrami ,
$\mu \mathrm{o}g\cross\overline{g’}=\mu\cross g’\mathrm{a}.\mathrm{e}$. $(\forall g\in c)$
. $G$ Beltrami $\mu$ $||\mu||_{\infty}<1$ $B(G)_{1}$
. $\mu\in B(G)_{1}$ , $w:\hat{\mathrm{C}}arrow\hat{\mathrm{C}}$ Beitrami $w_{\overline{z}}=\mu\cross w_{z}$
$0,1,$ $\infty$ – . $w_{\mu}$ . $w_{\mu}$ ,
$\Theta_{\mu}(g)=w_{\mu}\circ g\circ w\mu^{-1}(\forall g\in G)$ $\Theta_{\mu}$ : $Garrow \mathrm{P}\mathrm{S}\mathrm{L}_{2(\mathrm{C})}$ . G-
$U\subset\Omega(G)$ , $B(U, G)_{1}=\{\mu\in B(G)_{1} : \mathrm{s}\mathrm{u}\mathrm{P}\mathrm{p}(\mu)\subset U\}$ .
22. Teichm\"uller . $H=\{z\in \mathrm{C} : {\rm Im} z>0\}$ $S$
$\Gamma$ – . 2 $\mu,$ $\nu\in B(H, \Gamma)_{1}$ , $w_{\mu}|\partial H=w\text{ }H$
. $\Theta_{\mu}=\Theta_{\nu}$ , .
$[\mu]$ . Teichm\"uller $T(S)$ $B(H, \Gamma)_{1}$ ,
$3g-3$ . $t=[\mu]\in T(S)$
$\Theta_{\mu}(\Gamma)$ . $\Gamma_{t}$ $H_{t}=w_{\mu}(H)$ $H_{t}^{*}=w_{\mu}(H^{*})$
. $H^{*}=\{z\in \mathrm{C} :{\rm Im} z<0\}$ . $w_{\mu}|H$ : $Harrow H_{t}$
$g_{t}$ : S=H/F\rightarrow St=Ht/ . $(g_{t}, S\iota)$ ( ) Teichm\"uller
$t\in T(S)$ .
23. . $S$ , $S$ $\tilde{S}$
, $f$ : $\tilde{S}arrow\hat{\mathrm{C}}$ . . $f$
, $f\circ g=\rho(g)\circ f(\forall g\in\pi_{1}(S))$ $\rho:\pi_{1}(S)arrow \mathrm{P}\mathrm{S}\mathrm{L}_{2}(\mathrm{C})$
. . $S$ , $(f, \rho)$ PSL2(C)
–
$(f, \rho)rightarrow(A\circ f, A\circ\rho\circ A^{-1})$ , $A\in \mathrm{P}\mathrm{S}\mathrm{L}_{2}(\mathrm{C})$ .
$t\in T(S)$ , $H_{t}$ $\Gamma_{t}$ 2
$A_{2}(H_{t}, \Gamma_{t})=$ { $\varphi:\varphi$ Ht , $\varphi(\gamma(Z))\gamma^{l}(z)2=\varphi(Z)(\forall\gamma\in\tau_{t},\forall Z\in H_{t})$}
. $A_{2}(H_{t}, \tau_{t})$ $3g-3$ . $S_{t}=H_{t}/\Gamma_{t}$
, $A_{2}(H_{t}, \tau_{t})$ parametrize : $S_{t}$ $H_{t}$ ,
$\ovalbox{\tt\small REJECT}$ $f$ : $H_{t}arrow\hat{\mathrm{C}}$ . $S_{t}$
, $f$ Schwarz $S(f)\in A_{2}(H_{t}, \Gamma_{t})$ .
$S(f)=(f^{u}/f’)’-1/2(f’’/f’)^{2}$ . $\varphi\in A_{2}(H_{t}, \tau_{t})$ , $S(f)=\varphi$
$f$ : $H_{t}arrow\hat{\mathrm{C}}$ , $S_{t}$ . – ,
$t\in T(S)$ $\varphi\in A_{2}(H_{t}, \tau_{t})$ $(t, \varphi)$ .
$T(S)$ $P(S)$ , $\pi$ : $P(S)arrow T(S)$
, $\pi^{-1}(t)$ $A_{2}(H_{t}, \tau_{t})$ $-$ . , $P(S)$ $S$
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(marking ) . $(t, \varphi)\in P(S)$ ,
$f_{t,\varphi}$ : $H_{t}arrow\hat{\mathrm{C}},$ $f_{t,\varphi}$ $\overline{\rho}_{t,\varphi}$ : $\Gamma_{t}arrow \mathrm{P}\mathrm{S}\mathrm{L}_{2(\mathrm{C})}$ . ,
$\rho_{t,\varphi}=\overline{\rho}_{t,\varphi^{\circ}}\Theta_{\mu}$ : $\pi_{1}(S)=\Gammaarrow \mathrm{P}\mathrm{S}\mathrm{L}_{2}(\mathrm{C})$ ( $t=[\mu]$ ) .
$(t, \varphi)\in P(S)$ , $\rho_{t,\varphi}(\pi_{1}(S))$ .
$\{\rho_{n} : \pi_{1}(S)arrow \mathrm{P}\mathrm{S}\mathrm{L}_{2}(\mathrm{c})\}$
$\rho$ : $\pi_{1}(S)arrow \mathrm{P}\mathrm{S}\mathrm{L}_{2(\mathrm{C})}$
, $g\in\pi_{1}(S)$ \rho n(g) $\rho(g)$ .
$\rho:\pi_{1}(S)arrow \mathrm{P}\mathrm{S}\mathrm{L}_{2}(\mathrm{C})$ $[\rho]$ $V(S)$ . $V(S)$ $6g-6$
.
$hol:P(s)arrow V(S)$
$\overline{k}hol(t, \varphi)=[\rho_{t,\varphi}]$ , (Hejhal [11], [8]).
2.4. Grafting ( ). $Q(S)$ $(t, \varphi)$ , $ft,\varphi$ stan-
dard, exotic . Exotic
(cf. [17]). }f. standard
, exotic .
grafting ( ) . [9], [10], [15], [22], [26]
.
$S$ $S$ .
Standard $(t, \varphi)$ $G=\rho_{t,\varphi}(\pi_{1}(S))$ . ,
$f_{t,\varphi}$ : $H_{t}arrow\hat{\mathrm{C}}$ $H$ – . , t)
St=Ht/ $(t, \varphi)$ , – $Harrow S_{t}=H/G$
. $S_{t}$ $C\in S$
$l_{t}(C)$ .
$n.C\in \mathrm{N}\cross S$ , $Gr_{n}c(t, \varphi)$ : $s_{t}$
$C\in S$ , ..
$\{z\in\hat{\mathrm{C}} : 0\leq\arg z\leq 2n\pi\}/\langle Z-+e^{l_{t}(C)}z\rangle$
. $\{z\in\hat{\mathrm{C}} : 0\leq\arg z\leq 2n\pi\}$
, $\hat{\mathrm{C}}$ .
$\lambda=\sum^{l}j=1njC_{j}\in \mathcal{M}\mathcal{L}_{\mathrm{Z}}(s)$ , $Gr_{\lambda}(t, \varphi)$ .
$(t’, \varphi’)=Gr_{\lambda}(t, \varphi)$ , [$\rho_{t’,\varphi^{\prime]}}=[\rho_{t,\varphi}]$ . ,
$G=\rho_{t\varphi}’,’(\pi_{1}(S))$ $S_{t’}$ $f_{t’,\varphi^{\prime(}}^{-1}\Lambda(G))/\tau_{t’}$ ,
$j$ $C_{j}$ $2n_{j}$ .
grafting ,
grafting Goldman [10] .
2.1 (Goldman). standard $(t, \varphi)$
$ho\iota^{-1}(hol(t, \varphi))=\{Gr_{\lambda}(t, \varphi)\}_{\lambda\in}\lambda 4c\mathrm{Z}(s)$
.
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25. . $V(S)$ 2
$D(S)=$ { $[\rho]\in V(S):\rho$ , }
$QF(S)=$ { $[\rho]\in V(S):\rho$ , }
. $D(S)$ $V(S)$ [14, Theorem 1] , $D(S)$ int$D(S)$ $QF(S)$
– [25, Theorem $\mathrm{A}$]. $P(S)$ $ho\iota^{-1}(D(S))$ $K(S),$ $ho\iota^{-1}(QF(S))$
$Q(S)$ . $hol$ , intK$(S)=Q(S)$ .
Shiga-Tanigawa [24] , .
$(t, \varphi)\in Q(S)$ 1 , \rho t,\mbox{\boldmath $\varphi$}(\mbox{\boldmath $\pi$}l $(S)$ )
$G$ . $\mu\in B(G)_{1}$ , $f_{t,\varphi}$ $\hat{\mu}=f_{t,\varphi t,t}^{*}(\mu)\in B(H\tau)1$
$f_{t,\varphi}^{*}(\mu)=(\mu \mathrm{o}f_{t,\varphi})\mathrm{x}\overline{f^{l}t,\varphi}/f’t,\varphi$
. $w_{\mu^{\circ}}\wedge w_{\nu}$ : $\hat{\mathrm{C}}arrow\hat{\mathrm{C}}$ $t’\in T(S)$ .
$\nu\in B(H, \tau)_{1}$ $t\in T(S)$ . $w_{\mu^{\mathrm{O}}}f_{t},\varphi^{\mathrm{O}}(w_{\mu}\wedge)^{-1}$ $H_{t’}=w_{\mu}\sim(H_{t})$
, Schwarz $\varphi’$ . $(t’, \varphi’)$ , $(t, \varphi)$
( ).
$H_{t}ft,\varphi’\underline{\backslash }\hat{\mathrm{C}}$
$w\sim|H_{t}\mu 1$ $\downarrow w_{\mu}$
$H_{t’} \frac{f_{t’,\varphi’}\backslash }{t}$
. C.
$\tilde{\Psi}_{t,\varphi}$ : $B(G)_{1}arrow P(S)$
$\tilde{\Psi}_{t,\varphi}(\mu)=(t’’, \varphi)$ . $B(G)_{1}$ \mu \sim \nu \Leftrightarrow \Theta \mu $=\Theta_{\nu}$ ,
$B(G)_{1}$ $QF(S)$ – . , $\tilde{\Psi}_{t,\varphi}$
$\Psi_{t,\varphi}$ : $QF(S)arrow P(S)$
[24], $\Psi_{t,\varphi}([\rho t,\varphi])=(t, \varphi)$ . , .
2.2. $Q(S)$ $Q$
$ho\iota|Q:Qarrow QF(S)$
. $(t, \varphi)\in Q$ $\Psi_{t,\varphi}=(hol|Q)^{-1}$ .
$\Psi_{t,\varphi}$ $(t, \varphi)\in Q$ .
. $hol$ , $hol|Q$ . $Q$ $(t, \varphi)$
. $QF(S)$ \psi , $\Psi_{t,\varphi}(QF(S))\subset Q$ .
$(hol|Q)\circ\Psi_{t,\varphi}=id_{QF(s)}$ . $\Psi_{t,\varphi}\circ(hol|Q)=id$
. $Q$
$Q’=\{(s, \psi)\in Q:(s, \psi)=\Psi_{t,\varphi}\circ hol(S, \psi)\}$
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, . $\Psi_{t,\varphi}\circ(hol|Q)$ $Q’$
. $\Psi_{t,\varphi}([\rho_{t,\varphi}])=(t, \varphi)$ $(t, \varphi)\in Q’$ , $Q’\neq\emptyset$ . $Q’$
$(s,\psi)$ , $U\subset Q$ $h_{\mathit{0}}\iota|U$ . $(s,\psi)$
$V\subset U$ $\Psi_{t,\varphi}\circ ho\iota(V)\subset U$ . $(\mathrm{I}, \psi’)\in V$
$hol(\Psi_{t,\varphi}\circ hol(s’, \psi’))=(hol\circ\Psi t,\varphi)\circ hol(s’, \psi’)=hol(s’, \psi’)$
. $\Psi\iota_{\varphi^{\circ h\iota}},O(s^{\prime,\psi’)}$ $(s’, \psi’)$ $U$ , $h_{\mathit{0}}\iota|U$ ,
$\Psi_{t,\varphi}\circ ho\iota(s^{;}, \psi’)=(s’, \psi’)$ . $V\subset Q’$ , $Q’$ .
26. $Q(S)$ . standard $(t, \varphi)$ 1
. 22 , $Q(S)$ $[\rho_{t,\varphi}]$ –
. - 2.1 , $\{Gr_{\lambda}(t, \varphi)\}_{\lambda\in}\lambda 4c\mathrm{z}.(S)$
. , $Q(S)$ ;
$Q(S)=$ $\prod$ $Q_{\lambda}$ .
. $\lambda\in \mathrm{A}4\mathcal{L}\mathrm{z}(S)$
$Q_{\lambda}$ $Gr_{\lambda}(t, \varphi)$ .
$Q_{\lambda}$ $Gr_{\lambda}(t, \varphi)$ , $Q_{0}$ standard
, $Q_{\lambda}(\lambda\neq 0)$ exotic . $(t, \varphi)\in Q(S)$ ,
$(t, \varphi)$ $Q(S)$ .
2.3. $Q(S)$ $(t, \varphi)$ , $\rho_{t,\varphi}(\pi_{1}(S))$ $G$ . $(t, \varphi)$ $\lambda=\sum n_{j}C_{j}\in$
$\mathcal{M}\mathcal{L}_{\mathrm{Z}}(S)$ $Q_{\lambda}$ , $S_{t}$ $f_{t,\varphi}^{-1}(\Lambda(G))/\Gamma t$
$j$ , $C_{j}$ 2 .
3. EXOTIC
, exotic , ,
. .
3.1. $X$ . $X$ $\{A_{n}\}$ $A$
, :
$\bullet$ $x\in A$ $x$ $\{x_{n}\in A_{n}\}$ .
$\bullet$ $\{x_{n}\in A_{n}\}$ $x$ $A$ .
$X=\mathrm{P}\mathrm{S}\mathrm{L}2(\mathrm{C})$ , $\{G_{n}\}$ $G\subset \mathrm{P}\mathrm{s}\mathrm{L}2(\mathrm{C})$
, .
, .
$\{\rho_{n} : \pi_{1}(S)arrow \mathrm{P}\mathrm{S}\mathrm{L}_{2}(\mathrm{c})\}$ , $\rho_{\infty}$ : $\pi_{1}(S)arrow \mathrm{P}\mathrm{S}\mathrm{L}_{2}(\mathrm{C})$
. $\rho_{\infty}$ [14]. , $\{G_{n}=\rho_{n}(\pi 1(S))\}$ $\hat{G}$
( $\{G_{n}\}$ ) . $\hat{G}$ $G_{\infty}=\rho_{\infty}(\pi 1(S))$
. , Kerckhoff-Thurston [16] , $G_{n}$
, $\{\Lambda(G_{n})\}$ $\Lambda(\hat{G})$ .
79
, 32 , 12 .
:
$Q(S)$ $\{(t_{n}, \varphi_{n})\}$ $K(S)$ $(t, \varphi)$ . $\{(f_{t_{n},\varphi n} , \rho_{t_{n},\varphi_{n}})\}$
$(t_{t,\varphi}, \rho_{t,\varphi})$ , $\{\rho_{t_{\hslash)}\varphi}n\}$ $\rho_{t,\varphi}$ . $G_{n}=\rho_{t_{n},\varphi n}(\pi 1(S))$ ,
$G_{\infty}=\rho_{t,\varphi}(\pi_{1}(S))$ . , $\{G_{n}\}$ $\hat{G}$
. , $\omega_{n}$ : $S_{t}arrow S_{t_{n}}$ , $\omega_{n}\circ g_{t}$ $g_{t_{n}}$ , $\omega_{n}$
1 . $g_{t}$ : $Sarrow S_{t}$ $gt_{n}$ : $Sarrow \mathrm{S}_{n}$ , $t$ $t_{n}$
marking .
.
3.2. $S_{t}$ , $\{\omega_{n}^{-1}(f_{t}^{-}n)1\varphi_{n}(\Lambda(Gn))/\Gamma_{t})n\}$ $f_{t,\varphi}^{-1}(\Lambda(\hat{G}))/\Gamma t$
.
. $\{f_{t_{n},\varphi_{\hslash}}\}$ $HH_{t}$ $f_{t,\varphi}$ . $\omega_{n}$
$\overline{\omega}_{n}$ : $H_{t}arrow H_{t_{n}}$ . $\{f_{t_{n},\varphi_{n^{\circ}}n}\tilde{\omega}\}$
$\ovalbox{\tt\small REJECT}$
$f_{t,\varphi}$ . , $\{\Lambda(G_{n})\}$ $\Lambda(\hat{G})$
, $\{\tilde{\omega}_{n}^{-1_{\circ}}f_{t_{n},\varphi_{n}}-1(\Lambda(G_{n}))\}$ $f_{t,\varphi}^{-1}(\Lambda(\hat{G}))$ ( $H_{t}$
) . .
Remark 1. , $f_{t,\varphi}^{-1}(\Lambda(\hat{G}))/\tau_{t}$ i“‘ $f_{t_{n},\varphi_{n}}^{-1}(\Lambda(G_{n}))/\Gamma t_{n}$ ,
, $(t_{n}, \varphi_{n})$ $Q(S)$ . 12
.
$G$ $\mathrm{b}$ , $\Omega(G)$ – ( $\Omega_{0}(G)$
) . $\mathrm{b}$ $G$ , $\Omega(G)=\Omega 0(G)$
. , APT(accidental parabolic transformation) [20] .
$P(S)$
$U(S)=$ { $(t,$ $\varphi)\in P(S)$ : $f_{t,\varphi}$ }
. $U(S)$ $P(S)$ , $Q_{0}\subset U(S)\subset K(S)$ . , intU$(S)=$
$Q_{0}$ $\partial Q_{0}\subset\partial U(S)$ . ( $\overline{Q_{0}}=U(s)$ , Bers [4]
) $(t, \varphi)\in\partial U(S)$ , $G=\rho_{t,\varphi}(\pi 1(S))$ $\mathrm{b}$
$f_{t,\varphi}(H_{t})=\Omega_{0}(G)$ .
3.2 , $\partial U(S)$ exotic ,
, , .
3.3. 32 , $(t, \varphi)\in\partial U(S)$ ,
.
(1) $n$ $(t_{n}, \varphi_{n})$ exotic.
(2) $\Omega_{0}(c_{\infty})\cap\Lambda(\hat{G})\neq\emptyset$ .
Remark 2. (i) (2) $\Rightarrow(1)$ $\mathrm{M}\mathrm{c}\mathrm{M}\mathrm{u}\mathrm{l}\mathrm{l}\mathrm{e}\mathrm{n}$ . , 1.1 (2)
. (ii) $(t, \varphi)\in\partial U(S)$ $f_{t,\varphi}(H_{t})=\Omega 0(G)$
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, $f_{t,\varphi}^{-1}(\Lambda(\hat{G}))/\Gamma_{t}$ , $\Omega_{0}(G_{\infty})\cap\Lambda(\hat{G})$ .
Remark 1 , $(t_{n}, \varphi_{n})(n>>0)$ $Q(S)$ , $G_{\infty}$ $\hat{G}$
.
3.3 . $(t_{n}, \varphi_{n})\in Q(S)$ exotic $f_{t_{n},\varphi_{n}}$ ,
( standard) . (1) $f_{t_{n},\varphi_{n}t_{n}}^{-1}(\Lambda(G_{n}))/\Gamma\neq\emptyset(\forall n>>0)$
. 32 , $f_{t,\varphi}^{-1}(\Lambda(\hat{G}))/\Gamma_{t}\neq\emptyset$. .
$f_{t,\varphi t}$ )
$\Lambda \text{ }()\neq\emptyset$
$\text{ }.\text{ }$ , $(t,, \varphi)\in\partial U(S);$
, $f_{t,\varphi}(H_{t})=\Omega_{0}(.G_{\infty}\text{ })$
.
33 (1) $\Rightarrow(2)$ , ([20, Section 7.4] ).
3.4. $\rho_{t,\varphi}(\pi_{1}(S))$ APT $(t, \varphi)\in\partial U(S)$ , exotic
.
. exotic $\{(t_{n}, \varphi_{n})\}$ $(t, \varphi)$ . ,
Thurston ( , [20, Theorem 7.41]) , $\{G_{n}=\rho_{t_{n},\varphi}n(\pi 1(s))\}$
$\hat{G}$
$G_{\infty}=\rho_{t,\varphi}(\pi_{1}(S))$ – . 33
3.5 (Thurston). $\{\rho_{n} : \pi_{1}(S)arrow \mathrm{P}\mathrm{S}\mathrm{L}_{2}(\mathrm{c})\}$ $\rho_{\infty}$
. , $G_{n}=\rho_{n}(\pi_{1(}S))$ $G_{\infty}=\rho_{\infty}(\pi_{1(}S))$ APT
, $\{G_{n}\}$ $c_{\infty}$ .
34 , .
3.6. $t_{0}\in T(S)$ , $\rho t0,\varphi(\pi 1(s))$ $\mathrm{b}$ $(t_{0}, \varphi)\in$
$\partial U(S)$ , exotic .
. $T(S)$ t – . $A_{2}(H_{t_{0}}, \Gamma_{t_{0}})$ $T=Q_{0}\cap A_{2(H_{t}\Gamma_{t_{0}}}0’$ )
. $T$ Bers $\tau(s^{*})\mathrm{C}arrow A_{2(H\Gamma}t_{\text{ }},t_{0})$ – . $s*$ $S$
. $T$ $A_{2}(H_{i_{\text{ }}}, \Gamma_{l0})$ $\partial T$ $\partial U(S)\cap A2(H_{t}\Gamma t_{0})0$’
. $\partial T$
$\partial’T=$ { $(t_{0},$ $\varphi)\in\partial T:\rho_{t0}.’\varphi(\pi_{1}(S))$ APT },
$\partial’’T=$ { $(t0,$ $\varphi)\in\partial T:\rho_{t}\text{ },\varphi(\pi_{1}(S))$ $\mathrm{b}$ }
$\partial T$ dense , Bers [4], $\mathrm{M}\mathrm{c}\mathrm{M}\mathrm{u}\mathrm{l}\mathrm{l}\mathrm{e}\mathrm{n}[21]$
. $\partial^{\prime\prime\tau}$ $\{(t_{0\varphi_{n}},)\}$ $(t_{0}, \psi)\in\partial’T$ .
, (to, $\psi$ ) exotic . $\sim$ 34
4. 1.2
, . , Bers [3] ,
$q:T(S)\cross T(S^{*})arrow QF(S)$
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. $QF(S)$ $B_{t}=q(\{t\}\mathrm{X}\tau(S^{*}))$ Bers slice
. $S$ Mod$(S)$ .
4.1. . $\lambda=C\in S$ , 12 . , $Q_{C}$
$\partial Q_{0}$ .
$\mathrm{M}\mathrm{c}\mathrm{M}\mathrm{u}\mathrm{l}\mathrm{l}\mathrm{e}\mathrm{n}$ [$22$ , Appendix] , 1.1 .
, Dehn filling (cf. [2], [5], [6], [7], [16],
[23] $)$ , “ ” , Anderson-Canary [2] .
1.1 , “ $C$ ” exotic . $Q_{C}$
.
1.1 . $C\in S$ 1 . $\hat{G}$
$N_{\hat{G}}=(\mathrm{H}^{3}\cup\Omega(\hat{G}))/\hat{G}$ $S\cross[0,1]-c\cross\{1/2\}$ .
, $C\cross\{1/2\}$ , $N_{\hat{G}}$ rank 2 .
$\langle\gamma, \delta\rangle$ , $\gamma$ $C\cross\{0\}$ , $\delta$ $S\cross[0,1]$
. Thurston Dehn
Comar ([7], [2, Theorem 2.2]). t $N_{\hat{G}}$ , $(1, n)$
Dehn fflling , $\{\beta_{n} : \hat{G}arrow \mathrm{P}\mathrm{S}\mathrm{L}_{2}(\mathrm{c})\}$ :
$\bullet$ $G_{n}=\beta_{n}(\hat{G})$ ,





$f\mathrm{o}:Sarrow S\cross\{0\}\subset N_{\hat{G}}$ . $\pi_{1}(S)$ $\hat{G}$
$(f\mathrm{o})_{*}$ , $\{\rho_{n}’=\beta n\circ(f\mathrm{o})_{*} : \pi_{1}(S)arrow G_{n}\}$
. ( $\beta_{n}$ ) $\partial N_{G_{n}}$ $\partial N_{\hat{G}}$
. , $[\rho_{n}’]=q(u, \mathcal{T}^{n}v)$ : $(u, v)\in T(S)\mathrm{x}T(S*)$
$\partial N_{\hat{G}}$ marking , $\tau\in \mathrm{M}\mathrm{o}\mathrm{d}(S)$ $C$ Dehn
twist . ( $[\rho_{n}’]=q(u, \mathcal{T}^{n}v)$ , $\hat{G}$
[16], [6].)
, $f_{C}$ : $Sarrow N_{\hat{G}}$ $S\cross[0,1]$ $f\mathrm{o}$ ,
$S\cross[0,1]-c\cross\{1/2\}$ : $A$ $S$
$C$ , $fc|(S-A)$ $f_{C}(x)=(x, 0)$ , $f_{C}(A)$ $C\cross\{1/2\}$
– . $f_{C}$ $C$ wrapping map ( 1 ).
, $\{\rho_{n}=\beta_{n}\circ(fc)_{*} : \pi 1(S)\prec G_{n}\}\wedge$ ,
$[\rho_{n}]=q(\tau^{n}u, \tau 2n_{V})$ . $\{\rho_{n}\}$ $\rho_{\infty}=(f_{C})_{*}$ .
$\rho_{\infty}(\pi_{1}(S))$ $G_{\infty}$ . $G_{\infty}$ $\mathrm{b}$ , Abikoff [1]
$[\rho_{\infty}]$ Bers slice $B_{t}$ . $hol(t, \varphi)$ $(t, \varphi)\in\partial Q_{0}$
. $hol$ , $(t, \varphi)$ $Q(S)$




$s$ X o. $\mathrm{t}$ ]
$\mathrm{t}_{c}$
$\mathrm{S}\kappa\}0\mathfrak{j}$
1. $C$ wrapping map $f_{C}$
$f_{C}$ : $Sarrow N_{\hat{G}}$ $\partial N_{\hat{G}}$ , $G_{\infty}$ $N_{\hat{G}}$
. $\Omega_{0}(G_{\infty})\cap\Lambda(\hat{G})\neq\emptyset$ . 33
$(t_{n}, \varphi_{n})$ exotic , 1.1 .
exotic $\{(t_{n}, \varphi_{n})\}$ , $n$ $Q_{C}$
. , $\lambda_{n}\in \mathcal{M}L_{\mathrm{Z}}(s)$ $(t_{n}, \varphi_{n})\in Q_{\lambda_{n}}$ , $\lambda_{n}\equiv C(n>>0)$
. , $f_{t,\varphi}(H_{t})=\Omega_{0()}G_{\infty}$ $\Omega_{0}(G_{\infty})\mathrm{n}\Lambda(\hat{G})$
, ( 2, 3 ).
4.1. $S_{t}$ $f_{t,\varphi}^{-1}(\Lambda(\hat{G}))/\Gamma_{t}$ 2 , $C$
. $\square$
$\omega_{n}$ : $S_{t}arrow S_{t_{n}}$ 32 . ,
$\Lambda_{n}=\omega_{n}^{-1}(ftn’\varphi_{n}(-1\Lambda(Gn))/\tau t_{n}),\hat{\Lambda}=f_{t}^{-},\varphi 1(\hat{G})/\tau_{t}$
. 32 $\{\Lambda_{n}\}$ A . 4.1 ,
$n$ $f_{t_{n},\varphi_{n}}^{-1}(\Lambda(G_{n}))/\Gamma_{i}n\subset S_{t_{n}}$ $C$ 2
, 23 $\lambda_{n}\equiv C(n>>0)$ . ,
.
42. $n$ $\lambda_{n}\in\{kC:k\in \mathrm{N}\}\subset \mathcal{M}\mathcal{L}_{\mathrm{Z}}(S)$ .
. $S_{t}$ , $C$ $A$ A , $K=S_{t}-A$
. $\{n_{j}\}\text{ }\lambda_{n_{j}}\not\in\{kC:k\in \mathrm{N}\}$ .
23 $\Lambda_{n_{j}}$ , $\Lambda_{n_{j}}\cap K\neq\emptyset(j>>0)$ . $K$
, $\{z_{j}\in\Lambda_{n_{j}}\cap K\}$ $z_{\infty}\in K$ . – $\{\Lambda_{n}\}$ A
, $z_{\infty}\in\hat{\Lambda}$ . $\hat{\Lambda}\cap K=\emptyset$ . ..
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$\delta^{-}\alpha \mathrm{t}^{\iota}\mathrm{p}\mathrm{f}\mathrm{f}\mathrm{l}$
2. $\Lambda(\hat{G})$ $\Omega_{0}(G_{\infty})$ ( )
$\mathrm{S}_{\mathrm{B}}$
3. $S_{t}$ $f_{t,\varphi}^{-1}(\Lambda(\hat{G}))/\tau_{t}$




4.3. $m_{0}$ , $n$ . $S_{t_{n}}l\sim$ ,
$f^{-1}t_{n},\varphi_{n}(\Lambda(G_{n}))/\Gamma_{t}n$ , modulus $m_{0}$ $C$
$A$ modulus $m(A)$ , $A$ $\{z\in \mathrm{C}:1<|z|<c\}$
$(2\pi)^{-1}$ lotg $c$ . $\omega_{n}.\text{ _{ }}$ $1$ , $.\text{ }$ $n$
43 $\omega_{n}$ $S_{t}$ , modulus
. , $S_{t}$ $\Lambda_{n}$ 43 .
44 $s_{t}$ $\Lambda_{n}$ 2 , $n$ –
. $\lambda_{n}\equiv C(n>>0)$ .
4.4. $t\in T(S),$ $C\in S$ . $S_{t}$ $A$ , $\partial A$
.
$C$
2 $C_{1},$ $C_{2}$ .
$d_{t}(o_{1}, C_{2})> \frac{l_{t}(C)}{8\pi}\exp(-\frac{2\pi^{2}}{l_{t}(C)}-\frac{\pi^{2}}{m(A)}\mathrm{I},$
$d_{t}(C_{1}, C_{2})= \inf\{d_{t}(Z1, Z2):z_{j}\in C_{j}(j=1,2)\}$ , $d_{t}(\cdot, \cdot)$ $S_{t}$
. $l_{t}(C)$ $C$ .
42. . \mbox{\boldmath $\lambda$} $= \sum_{j=1}^{l}njC_{j}\in \mathcal{M}\mathcal{L}_{\mathrm{Z}}(s)$ ,
. , $\hat{G}$ , $N_{\hat{G}}$ $S\cross[0,1]$ -
$\bigcup_{j=1}^{l}Cj\cross\{1/2\}$ . , $f_{\lambda}$ : $Sarrow N_{\hat{G}}$
: $S$ $S\cross\{0\}$
, $C_{j}\cross\{1/2\}$ $n_{j}$ . $\lambda$
wrapping map. .
, $(1, n)$ Dehn fflling ,
$\{\beta_{n} : \hat{G}arrow G_{n}\}$ . $\{\rho_{n}=\beta n^{\circ}(f_{\lambda})_{*}\}$
$\rho_{\infty}=(f_{\lambda})_{*}$ , $Q(S)$ $\{(t_{n}, \varphi_{n})\}\text{ }-(t, \varphi)$
.
4.1 , $S_{t}$ $f_{t,\varphi}^{-1}$ $(\Lambda(\hat{G}))/\Gamma_{t}$ , $j$
2 $n_{j}$ . $n$ , $(t_{n}, \varphi_{n})\in Q_{\lambda}$
.
12 .





. $G$ , $M_{G}=\mathrm{H}^{3}/G$ .
$N_{G}=(\mathrm{H}^{3}\cup\Omega(c))/G$ . , wrapping map ,
.
85
$\lambda=\sum^{l}j=1jncj\in \mathcal{M}\mathcal{L}_{\mathrm{Z}}(s)$ $\mathrm{k}=\{k_{1}, \ldots, k_{l}\}$ $(\lambda, \mathrm{k})$
, $M\mathcal{L}_{\mathrm{Z}}(s)$
$\lambda/\mathrm{k}=\sum_{j=1}^{\iota}[n_{j}/k_{j}]oj$
. $[n_{j}/k_{j}]$ $n_{j}/k_{j}$ . , .
5.1. $\lambda=\sum_{j}^{l}=1njC_{j}\in \mathcal{M}\mathcal{L}_{\mathrm{Z}}(s)$ $\mathrm{k}=\{k_{1}, \ldots, k_{l}\}$
, $\hat{G}$ $\hat{G}’$ :
$\bullet$
$N_{\hat{G}}$ $N_{\hat{G}}$, $S\cross[0,1]-\cup^{l}j=1Cj\cross\{1/2\}$ ,
$\bullet$
$\lambda$ wrapping map $f_{\lambda}$ : $Sarrow M_{\hat{G}}$ , $\lambda’=\lambda/\mathrm{k}$ wrapping map
, : $Sarrow M_{\hat{G}}$, , $[(f_{\lambda})_{*}]=[(f_{\lambda}’)_{*}]$ .
. $\hat{G}$ , $N_{\hat{G}}$ $S \cross[0,1]-\bigcup_{j=1j}^{l}c\cross\{1/2\}$
1 . $\overline{\lambda}=\sum_{j}^{l}=1mjc_{j}\in \mathcal{M}\mathcal{L}_{\mathrm{Z}()}s$ $m_{j}=n_{j}-[n_{j/}k_{j}]k_{j}(1\leq j\leq l)$
. $0\leq m_{j}<k_{j}(1\leq j\leq l)$ . Wrapping map $f_{\overline{\lambda}}$ : $Sarrow M_{\hat{G}}$ ,
$(f_{\overline{\lambda}})_{*}(\pi_{1())}S$ $G$ . $G$ $\mathrm{b}$ , $M_{G}$ $S\cross[0,1]$ .
$p_{1}$ : $M_{G}arrow M_{\hat{G}}$ , $f_{\overline{\lambda}}$ $f_{\overline{\lambda}}^{\sim}$ : $Sarrow M_{G}$
.
$M_{\hat{G}}$ rank 2 $\langle\gamma_{j}, \delta_{j}\rangle$ ,
$\gamma_{j}\in G$ . , $\hat{G}$
$\hat{G}’=\langle G, \delta_{1}k1,, \ldots, \delta_{l}^{k}l\rangle$
. $0\leq m_{j}<k_{j}(1\leq j\leq l)$ Klein-Maskit II [19,
Theorem E.5 $(\mathrm{x}\mathrm{i},)]$ $N_{\hat{G}}$, $S\cross[0,1]-\cup^{l}j=1Cj\cross\{1/2\}$ .
$p_{2}$ : $M_{G}arrow M_{\hat{G}}$, $M_{G}$ $S\cross\{0\}$
$M_{\hat{G}}$, $S\cross\{0\}$ . $p_{2}\circ\overline{f}_{\overline{\lambda}}$
$f_{0}$ : $Sarrow S\cross\{1/4\}\subset M_{\hat{G}}$, .
$p_{3}$ : $M_{\hat{G}},$ $arrow M_{\hat{G}}$ . $p_{3}\circ f\mathrm{o}$ $f_{\overline{\lambda}}$
. $M_{\hat{G}}$, $C_{j}\cross\{1/2\}$ $p_{3}$ , $M_{\hat{G}}$
$C_{j}\cross\{1/2\}$ $k_{j}$ - . wrapping map $f_{\lambda’}$ : $Sarrow M_{\hat{G}}$,
$f_{0}$ : $Sarrow M_{\hat{G}}$, , $p_{3^{\circ}}f_{\lambda’}$ wrapping map $f_{\lambda}$ : $Sarrow M_{\hat{G}}$
. $[(p_{3}\circ f\lambda’)_{*}]=[(f_{\lambda})_{*}]$ $(p_{3})_{*}$ : $\hat{G}’arrow\hat{G}$
$[(f_{\lambda’})_{*}]=[(f_{\lambda})_{*}]$ .
5.1 , 13 .
1.3 . $\{\lambda_{i}\}_{i=}^{m_{1}}\subset \mathcal{M}\mathcal{L}_{\mathrm{Z}}(s)$ $i(\lambda_{j}, \lambda_{k})=0(\forall j, k\in\{1, \ldots, m\})$
. , $\mathcal{M}\mathcal{L}_{\mathrm{Z}}(s)$ $\lambda=\sum_{j=1}^{l}n_{jj}c$ $\mathrm{k}_{i}=$
$\{k_{1}^{(i)}, \ldots, k_{l}^{()}\}i$ \mbox{\boldmath $\lambda$}i $=\lambda/\mathrm{k}_{i}(\forall i)$ . 5.1
, $\hat{G},\hat{G}_{i}(i=1, \ldots, m)$ , $f_{\lambda}$ : $Sarrow M_{\hat{G}}$ $f_{\lambda:}$ : $Sarrow M_{\hat{G}}\dot{.}$
; [ $(f_{\lambda})_{*}|=[(f_{\lambda}:)_{*}|(\forall i)$ . $h\circ l(t, \varphi)=[(f_{\lambda})_{*}]$
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$(t, \varphi)\in\partial Q\mathrm{o}$ . $M_{\hat{G}:}$ $(1, n)$ Dehn filling
, $(t, \varphi)$ $Q_{\lambda}$ : $\{(t_{n}, \varphi_{n})(i)(i)\}$ , 13
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